T HE purpose of this paper is to describe and evaluate our experience with 300 selective catheter vertebral angiograms via the femoral and axillary arteries and to emphasize the value of this technique in the diagnosis of posterior fossa expanding lesions, as well as vascular lesions.
Techniques for vertebral angiography proposed in the literature include direct percutaneous puncture of the vertebral arteries, ",1~,31,38 retrograde studies by injection into the right common carotid arteries, 2~ injection into the subclavian arteries by catheteff 6 or needles, 1 and retrograde injection of contrast media into the brachial arteries, r,a Selective catheterization of the vertebral arteries was first developed by Radner 27,~ and Hauge, x2 who used surgical exposure of the radial arteries. A transfemoral approach ~,',2~ proved highly successful in the younger age group. More recently, 1~ seleelive catheterization via the axiUary artery has been used to advantage in patients with moderately advanced arteriosclerosis.
Material and Methods
Material. The subject material for this study comprises 250 consecutive catheter vertebral angiograms on 227 patients performed at the UCLA Center of the Health Sciences from April, 1962 , to March, 1967 , and 50 vertebral angiograms on 46 patients performed at Kyushu University. Vertebral angiograms not intended to visualize the intracranial vessels were excluded from this study. Three patients were investigated three times, and 21 patients twice. The remaining 249 patients had one vertebral angiogram. The age and sex distribution of patients are shown in Table 1 . Most of the patients were investigated for tumors, vascular malformations, atherosclerotic disease, and aneu- Technique oJ Catheter Vertebral Angiography. Under light sedation and local anesthesia with Xylocaine, the femoral or axillary artery was punctured and a radiopaque polyethylene* end-hole catheter with a preformed curved tip introduced into the artery using the Seldinger technique. General anesthesia was not necessary except for children and uncooperative adults. Patients over 50 years of age were usually examined via the axiUary artery, and younger patients via the femoral artery. With the tip of the catheter near the orifice of the vertebral artery, the caliber of the vertebral artery was ascertained by a test injection of 2 to 3 cc of contrast media and viewing the vessel under image intensification fluoroscopy. When there was stenosis or the vessel was hypoplastic, the catheter was not advanced into the * Becton, Dickinson and Company, Rutherford, New Jersey, RPX .045H. vertebral artery and catheterization of the contralateral vertebral artery was attempted. As soon as the catheter entered the vertebral artery, another test injection of 2 to 3 cc of contrast media was made, and the rate of flow was observed fluoroscopically. If the flow was slow, the catheter was withdrawn from the vertebral artery and the contralateral artery catheterized. If the artery was considered satisfactory for catheterization, the catheter tip was advanced to the level of the fourth or fifth cervical vertebra.
The contrast medium used was 60% meglumine iothalamate in an amount of 5 to 6 cc per injection. Injections were made by hand as rapidly as possible, with serial films in straight anteroposterior, half-axial, and lateral projections. Filming sequence was 2 per see for 2 see, and four films equally spaced over a period of 6 see. With a forceful hand injection, reflux usually occurred down the opposite vertebral artery. The study was not considered satisfactory unless both the contralateral vertebral artery and the posterior inferior cerebellar artery were visualized. If this did not occur, catheterization of the contralateral artery was usually performed.
Results
The specific procedures used for 300 vertebral angiograms is shown in Table 2 . Sarisfactory vertebral angiograms were obtained in 285 of 300 studies (95.0%) with selective catheterization of the vertebral artery, and in six with subclavian injections (2.0%). In nine patients (3.0%) successful studies were not obtained.
The vertebral artery could not be successfully catheterized in 46 patients on the first attempt because of narrowing of the orifice or tortuosity of the proximal vertebral artery. Later these difficulties were overcome by another route except in 15 instances when satisfactory studies were not obtained or subclavian injection was utilized.
The incidence of visualization of specific arterial branches of the vertebrobasilar system is shown in Fig. 1 . Numbers indicate percentage visualization. Reflux of contrast media down the contralateral vertebral artery was seen in almost 70%.
Schematic diagrams of the venous phase in the lateral and half-axial projections are shown in Figs. 2 and 3 . Important veins in 
